Design and functional expression in Escherichia coli of a synthetic gene encoding Clostridium pasteurianum 2[4Fe-4S] ferredoxin.
A gene encoding the exact sequence of Clostridium pasteurianum 2[4Fe-4S] ferredoxin and containing 11 unique restriction endonuclease cleavage sites has been synthesized and cloned in Escherichia coli. The synthetic gene is efficiently expressed in E. coli and its product has been purified and characterized. The N-terminal sequence is identical to that of the protein isolated from C. pasteurianum and the recombinant ferredoxin contains the exact amount of [4Fe-4S] clusters (2 per monomer) expected for homogeneous holoferredoxin. It displays reduction potential and kinetic parameters as electron donor to C. pasteurianum hydrogenase I identical to those determined for the native ferredoxin. All of these properties demonstrate that the 2[4Fe-4S] ferredoxin expressed in E. coli is identical to the parent clostridial protein.